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Overview

• Over the last several years we’ve been 
developing capability to do time-domain 
(hourly) OPF or SCOPF studies
–it does “hourly snapshots” without unit commitment

• This tool has been used for studies for TVA and 
the Illinois Commerce Commission 

• Tool can use either the ac or the dc power flow 
models

• It is not yet a “released” product
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Hourly OPF/SCOPF Simulation Form
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TVA Project Hourly Simulation

• For the TVA project the following was done 
each hour:
–set power flow to contain the hour’s load and 

generation (and possibly maximum gen limits)
–adjust external generation to match tie flows
–perform an unconstrained OPF solution to 

determine hourly cost with no constraints
–perform an SCOPF solution to determine 

constrained dispatch
–store and display results
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ICC Project Hourly Simulation

• The ICC project was simpler, but used a 
larger model (about 13,000 buses and 1300 
contingencies using a dc SCOPF)
–set the model to match the hourly values
–perform an SCOPF
– store and display results

• Project did hourly SCOPF for anticipated 
2007 loads (8760 hours)
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Hourly Inputs

• The following values are inputs
–bus MW/Mvar load
–actual generator MW
–Maximum generator MW
–Line status
–Area loads (e.g., FERC 714 data)

• All inputs can be pasted in from Excel  
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Selecting Values to Save

• Running the hourly simulation can create lots 
of potential output.  A number of options are 
provided to select the values to save
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Storing Custom Results

Many different fields
can be saved for
the different object
types shown on this
dialog.  Results
can be stored for 
any of the individual
objects
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Running an Hourly Simulation

Start and End times

Individual hours can also be run

Select to start a run
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Viewing the Results

• A number of different options are provided 
for summarizing and viewing the results
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Custom Results
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Contouring Column Results
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Binding Constraints

• Information on the SCOPF binding constraints 
can be shown in a number of ways
–hourly by line/interface
–hourly by contingency
–line/interface by contingency matrix
–summary list by line/interface
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Binding Line Summary
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Contouring Results

• Results can be contoured either for individual 
hours, or for a number of hours
–individual hourly contours can be created and 

saved automatically, allowing the creation of 
movies

–summary contours are made using the “Transfer 
Results Back to Power System” on Buses Custom 
Results form
• this allows contouring averages, min/max, and number 

of times above/below a threshold value
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Example Illinois Results: Highest 
LMPs in 2007 Qtr 3
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Storage of Inputs/Results

• Inputs and results are stored in *.tsb files 
(time series binary)
–these files can get quite big, particularly when 

storing lots of results
• For example, ICC results are stored by month, with 

each monthly tsb being > 50 MB.
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Where Do We Go From Here?

• The hourly SCOPF simulation tool has been 
quite useful for the TVA and ComED 
projects

• Over the last year or so it has gotten much 
more general, able to save many different 
values

• The hourly input is still somewhat limited
• Should this be a released product?


